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AUTHOR : _irakhtenberg, R. M. (Ivanovo) 


TITLE: A method of coding of frequency ratios in automatic 
devices : 


PERIODICAL: Avtomatika i telemekhanika, v. 23, no. 9, 1962, 
1254-1259 . 


TEXT: The author describes a method of coding by using a special 
binary code. It is based on the use of digital circuit elements 
for representing the Lissajous figures in the form of a binary 
code. Frequencies produced by trains of pulses of short duration 
are compared, superposed and it is determined whether a certain 
number of pulses of one of the frequencies occurs within the pe- 
riod of the other frequency. In this manner a sequence of pulse 
‘combinations is obtained, each combination representing a coded 
ratio of frequencies, i.e. a certain Lissajous figure. Coding and 
decoding formulas are derived. The accuracy of the method is dis- 
~ cussed on the basis of analysis of possible resulting code combi- 
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nations, and coding circuits are suggested. It is stated thats. 

1) The method is simple and can be easily applied to automatic 
processing. 2) Only simple digital circuit elements are required. 
3) The proposed method of frequency superimposition may be success- 
fully used for checking and/or automatic control of any physical 
quantity converted into an oscillation frequency. There are 5 fi- 
gures. ; 


SUBMITTED: March 20, 1962 
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TITLE: Discrete integral action controller for electric drive speed 


| 

| 

| 

| source: Avtomatika i telemekhanika, no. 3, 1966, 125-135 

| TOPIC TAGS: speed regulator, digital system, electric motor 


d : 
ABSTRACT: A discrete integral action ‘controller has_been designed from digital compo- : 
nents. The principle of the controller is based on a comparison of the measured and re- 
ference val.es by means of a static trigger, and on a discrete variation of the scale : 
of the measured value. In this design, the counter functions as a frequency divider; , 
the coding device, consisting of two triggers and delay line, is replaced by one trig-| 
ger. Analytical and experimental studies of the excitation coil, the transfer func- 
tion, the integral action of the controller and of the slave element were performed. | 
It was found that an effective stabilization method of a control system with a de 
source is a positive elastic current feedback. This is easily accomplished by the in-:__ 
troduction of a differentiating transformer and a transistor operating on the natural 
; pulses of the anchor current. In analyzing the dynamics and particularly the stabili-: 
| ty of the system, it is important to consider the decrease in the inductivity of the «__ 
| ‘ 
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chain with ferromagnetic material on account of the hysteresis. Orig. art. has: 6 
figures, 22 formulas. 
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USSR/ Mathematica 
Card 1/1 Pub. 22 - 6/49 : 
Authors $ Trakhtenbrot, B. A. 

ssa tan tA SEH TIP DENTE PON ed SR STIAE. : 
Title { Tabular presentation of recurring operators I 


Periodical § Dek, AN SSSR 1061/3, 417-420, Mar 21, 1955 


Abstract 1 A concept of the so-cailed aignalizing function 4s outlined. “his 
concept helps in clarifying some specific features of the primitive 
recurring calculation process and this in return, helps to establish 4 
relationship between the recurring operations and the table conversion 
= process described by Fost ‘the Post tabular presentat ton of recurring 
operators). Tyo references: 1 USA and 1 USSR (19Gb) 


Inatitution $ eoeneoeeoeen 


Presented by : Academisian A, Ne Kolmogorov, December 25, 1954 
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PERIODICAL pokledy Ak a. Nauk 4053 891-99 
reviewed 40/1956 


The cperatort® considered are partial reoursive operstor® 6° p(t} where ¢ is 
a function of one wariadle and g 18 ® function of one variable or & constant. 
0. denotes the domain of full gefinition of the operator T, LO the set of 


all those fully defined functions £ for whi oh g(t} 4s also fully defined. 
ampLes to 8 se can be- He the 


correlates each fully aefined function ¢ with the point £0) sft) 7% 

the Baire space Je hk primitive recursive enumeration 3” of the paire 4nter- 

yals is given and & set 18 called effectively open 47 it is representarte jo 

the for® % gain) where a(n) ‘yg general recursive Effective Gs Fy? sy 
n= 


etc are defined similerly- Theorem 4. Bvery pertisl recursive operator 


g* a{t] ’ considered over J only, nes © representation 4n the form 


ABEROVEL EE AS a a ee 
D FOR RELEASE: 04/03/ 2001 6 
CI 


Se 
Seep aa ene 
ieee 


86-00513R001756420020-4" 


"A 


2 


a PEAS 
y eae 2 ee 


PEROVED FOR RELEDSE: 04/03/2001 CIA-RDP86-00513R001756420020-4 


Tries 
aa 


Doklady Akad. Nauk 105, 897-900 (1955) CARD 2/2 PG - 305 


g(x) = b(pt(feé h2lzrtiyy where a and b are primitive recursive. Theorem 2. 
A necessary and sufficient condition that there exists a partial recursive 
operator T such that On = M is that M be an effective Gs. Effective con- 


tinuity, uniform continuity, compactness and boundedness ore then introduced 
and their relations investigated, ¢.€- Theorem 3. Bvery pertial recursive 
operator gives an effeotively continuous mapping of its full definition into 
J. Theorem 4. A mapping which is effectively continuous on an effectively 
compact set is effeotively uniformly continuous on it. Theorem 5. If Tisa 
partial recursive operator then on any effeotively closed M0, it is 


general recursive. Finally various results are proved which bear on the problep 
of which functions are reducible to effectively closed points. 


APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001756420020-4" 


[/APEROVED FOR REESE O03) 2008 ee Renee: 00513R001756420020-4 


er BR eA ees es eee Be Mie in Ra Se 


ESS atee aia ae: MR cetera neal eon ees Ces eee ee ae a 


Sat = 

J PR pr _ eS Bek PME TUE xe ae 
WSLS yp etihee: foe. ake Oak, be aoe eye eee 
poses oe REIN 


T, THeORY OF “LOGICAL ios 
0 Postroyenl Gbosielic 7 Toor? bo ichesninn cety, 1O5C. 


‘Wiss Dene Lene os 


armen wares 


APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001756420020-4" 


"APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001756420020-4 


ef ei 


€ a PT EET SPER Fe 0 Ee aD 


RAR TEABRCL A, 
Call Nr: AF 1108825 
Transactions of the Third All-unton Mathematical Congress (Cont. ) Moscow, 
Jun-Jul '56, Trudy '56, V. 1, Sect. Rpts., Izdatel'stvo AN SSSR, Moscow, 1956, 237 PD. 
Muchnik, A. A. (Moscow). ‘Solution of Post's Reduction 
Problem. 184 


Sodnomov, B. S. (Ulan-Ude).Consistency of Projectivity 
of Some Uncommon Sets. 184-185 


—Trakhtenbrot, B. A. (Penza). Descriptive Classifications 
in Recursive Arithmetics. 185 


Uspenskiy, V. A. (Moscow). Calculable Operations, 
Calculable Operators, and Constructively Continuous 
Functions. 185 


There are 2 references, 1 of which is USSR, and 
another English. ; 


Uspenskiy, V. A. (Moscow). Concept of Program and 
Computed Operators. 186 


Mention is made of Kolmogorov, A. N. 
Card 5980 
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Algorithms and the mechanical solution of problems. Mat.yv shzeole 
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(Algorisn) (Calculating machines) 
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URARITENGRET WA. i 
SUBJECT USSR/WATHENATICS/Foundations of mathematics CARD 1/3 PG ~ 996 
AUTHOR TRACHTENBROT B.A. 

TITLE The definition of the finite set and the deductive incompleteness 


of the set theory. 
FERIODICAL Izvestija Akad. Nauk 20, 569-582 (1956) 
reviewed 7/1957 


The main resulta of this paper stem from an elegant lemma to the effect that 
there exist recursively enumerable sets E,, E, which are strongly inseparable, 


i.e. such that 1) E,NE,*©0, 2) if Mis any recursively enumerable set then 
if MNE, is infinite NE, f O and it MNE, is infinite then MIE, x0, 
3) NN (B,UE,) is infinite, where ¥ is the set of all natural numbers. Since 


it is easily shown that strongly inseparable sets are reoursively inseparable 
but not effectively inseparable, and are non-universal this answers affirmatively 


which are not effectively inseparable?", The author 80@s on to consider many 
other questions concerned with recursively inseparability. He proves for 
exampl:, that every simple set H which is not hypersimple is representable in 
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Tzvestija Akad.Nauk 20, 569-562 (1956) CARD 2/3 PG - 996 


the form HUE, whe-re Hy Ey, are disjoint recursively inseparable 


recursively enumerable sets, and asks whether this is also true for 
hypersimple H. He defines a set of pairs as a set E, such that there 


exists a recursively enumerable set Ey with E,NE, = O and Ey, E. strongly 


inseparable. He defines a recursively enumerable set H to be simple with 
reapect to a containing set B if E\H ig an infinite set containing no 
infinite recursively enumerable subset. He proves inter alia that if 

E,, E, are recursively inseparable recursively enumerable sets and HE is 
simp1é with respect to E, then H is recursively inseparable from E, and 


set (or vice-versa). He considers the behavior af recursive separability 


in a space M. Call Ey, E, of M K-separable if there exist sets Gis G. 
of K such that E,CG,, E,cG,, G,uUG, ~ KM, G,NG, = BE, NE,. If K is the 
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ring of reoursively enumerable sets he calls By» E, reoursively enumerable. 


He shows that, although a Simple set igs recursively separable fron any 
recursively enumerable set disjoint from it, nevertheless there exist two 
Simple recursively enumerable inseparable recursively enumerable sets. 
Pinally he asks whether fro each recursively enumerable set which ts not 
recursive there a recursively enumerable set which is reoursively enumerabls 
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TRAHTRIUBROT Borig <Avraatovich; GORYACHAYA, H.M., reds; YERMAKOVA, Ya.d., 
el tekhn. red. 


{Algorithms and mechanical solution of problems) Algoritmy { 

mashinnoe reshenie zadach. Moskva, Goa. izd-vo tekhniko-teoret. 

lit-ry, 1957. 94 p. (Populiarnye lektsii po matematike, 10.26) 
{Calculating machines) (MIRA 11:4) 
(Algorism) 
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TRAKHTENBROT, B.A. and KOBRINSKTY, N. B. 


"Construction of a General Theory of Logical Systems," a paper given at the 
Conference of European Statisticians Meeting on Data-Processing Electronic Machines, 
Geneva, 21-2) Isnuary 1957 
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SUBJECT USSR/MATEBMATICS/Poundations of mathematics CARD 1/1 WG - 678 
AUTHOR TRACHTENEROT B.A. 
TITLE On operators being realisable in logical nets. 
PERIODICAL Doklady Akad.Nauk 112, 1005-1007 (1957) 
reviewed 6/1957 


The present paper. concerns. some. generalisations of the results of Burks 
and Wright (Proc.Inst.Rad.Eng. 41, 10 (1953)) and Sestakov (Avtomat.i. 
Telemeoh. 15, 2 and 4 (1954); Doklady Akad. Nauk 99, 6 (1954)). & well-known 
regult of Moore is given. . 


INSTITUTION: Educational Institute, Pensa. 
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Akademtya nauk SSSR. Matematicheskiy institut 


nekotorym voprosam kibernetiki (Collection of Articles on Mathe~ 
matical Logic and Its Applications to Certain Problems of 
Cybernetics ) Moscow, Izd-vo AN SSSR, 1958. 362 P. (Series; Its; 
Trudy, t, 51) 3,500 copies printed, 


Resp, Ed.; S.V, Yablonskiy, Candidate or Physical and Mathematical 
Sciencas; Ed. of Publishing House: A.zZ, Ryvkin and L.K, Nikolayeva; 
Tech. Ed.: T.P, Polenova. 


COVERAGE: The articles deal with Studies of problems connected with 
mathematical logic and their applications to certain problems of 
cybernetics, Primarily, Switching circuits are Studied, but many 
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mati¢cs such 48, mathematical logic, combination analysis, set 
theory, algebra, topology and theory or numbers, Ajj articles 
were written in the years 1954-1955, and the concepts presented are 
arranged in the book in a Systematic order, The first articles 
concern problems of mathematical logic, then Problems of the 


are considered, The editor thanks Professor A.A, Lyapunoy 
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Introduction : 


Ch. I, Foundations of Logic Algebra and the Theory of 
Switching Circuits 


1. Functions of the logic algebra and some of their 
properties 
2. 
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Homomorphis 

Duality 
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Collection of Articles on Mathematical Logic (Cont.) SOV/1708 
10, Complete Bystems, Theorem on functionally complete 
8ystems 61 
ll. Basic lemma 68 
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| ABSTRACT: Using clementary combinatorial arguments, the author establishes an apriorl 
-!! estimate for the size of the memory of a finite automaton which is required to transform a 
word written in an input alphabet of m letters into an output alphabet of n letters. The 


Vv. 4 

al Output alphabet of n letters, (2) Dian (yi) be the number of trees in Venn (y), and (3) 
Crmn be a constant dopending on m and n. Tho author establishes: Theorem 1: If k(V) 
denote: the magnitude of the weight of tree v, then as i? @, for every VE V,,,(1), 
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: ' Moreover, for arbitrarily large p, there exist m and n such that for one or more trees 
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h(v) > can . 

| | )> - (4) 

’ The author then discusses the choice of the parameters m and n and their effect upon the 
_size of memory needed. It is shown that an optimal choice must be such that logm n is 

‘ rational. Finally, tho construction of optimal trees is discussed, Orig. art. has: 3 figures 
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ABSTRACT; 4 A-operator is an operator 
Z(t) = 7 [x,0-+-5%,0t] 
which changes the system {x,(c)} (time T=1,2,...) of initial 


predicates into the final predicate Z(t) being defined with the 
aid of the canonical system 


A(t) = DIR ()s esx. (8), M(t), 00. P(t)] 
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i) = G6) (initial state), 


Card 1/2 where ana y, are functions of the propositional calculus 


CIA-RDP86-00513R001756420020-4" 


APPROVED FOR RELEASE: 04/03/2001 


CIA-RDP86-00513R001756420020-4 
PGE Te dieins alah Ocha wate ait este ot eae Sweater eae te ee 


"APPROVED FOR RELEASE: atl 03/ 2004 


Rs eee fet ines: 


Synthesis of Logical Nets, the Operators of Which are 20-118-4-6/61 
Described by Means of the Monadic Predicate Calculus 


and by are the constants 0 or 1, pul,...,k. The formulas 

are the usual formulas of the extended monadic predicate 
caloulus, where the predicate quantors are bounded. A formula 
is a t-formula if in it there appears exactly one variable 
and all predicate quantors are t-controllable. The notion 
"t-controllable" is introduced inductively. 

Theorem: Every A ~Operator is desoribed by a t-formula. 
Theorems Every t-formula with the free variables Ky rXoree ek, 


describes a _A.-operator which acts on the predicate system {x,}- 
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Asymptotic Estimate of the Complexity of Logical Nets Endowed 
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Doklady Akademii nauk SSSR,1959,Vol 127,Nr 2,pp 281-284 (U3SR) 
0.B.Lupanov has found a method for the synthesis of certain 


logical nets (sc~called "schemes of functional elements") with 
the aid of which the asymptotic formula (compare / Ref 1_7) 


(1) a(n) gg 2 


where Q(n) is the number of all functions of the logical algebra, 
could be obtained. In the present paper the same problem is 

treated for logical nets with memory, where the base may contain ' 
elements of retardation and the formation of loops of regression 
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43 admitted. An analogue of (1') is proved. 4 theorems and a 
asries of definitions and remarks are formulated. 
Tnere are 5 references, 4 of which are Soviet, and 1 American. 
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Trakhtenbrot, Boris Abraamovich 

a a a wrote ee 

Algoritmy 1 mashinnoye resheniye zadach (Algorisms and the Me- 
chanical Solution of Problems) 2d ed. (rev. and enl.] Moscow, 
Fizmatgiz, 1960. 117 p. 25,000 copies printed. 


Ed. (Title page): S. V. Yablonskiy; Ed.: M. M. Goryachaya; 
Tech. Ed.: I. Sh. Aksel'rod. 


PURPOSE: ‘This book is intended for advanced students, instructors, | 
engineers, technicians, and other readers interested in the 
new computing techniques. 


COVERAGE: The book considers, in popular form, a number of prob- 
lems on the boundary between mathematical logic and the theory 
of automatic computing machines, The theory of algorisms and 
4ts connection with modern computer mathematics is treated. 
The author discusses in detail the development of the concept 
of algorisms, the operating principle of modern high-speed 
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calculating machines, the fundamentals of programming, the de- 
Sign configuration of Thiring's calculating machine, and prob- 
lems which are not solvable by the method of algorisms. The 
book is based on popular lectures and surveys given by the 
author and on an article with the same title which he wrote 
for the journal Matematika v shkole, nos. 4 and 5, 1956. The 
book was supplemented with new material and considerably re- 
vised for the second edition. Sections 2, 12, and 13 are en- 
tirely new. Emil Post, P. S, Novikov, and G, S. Tseytin are 
mentioned in the text. There are 5 references: 4 Soviet and 
1 English, 


TABLE OF CONTENTS: 
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AUTHOR: Trakhtenbrot, Be Ae. 
A eceete 
TITLE: Finite automatic devices and the logio of one-place predicates 


PERIODICAL: Akademiya nauk SSSR. Doklady, v- 140, no. 2, 1961, 326-329 


TEXT; Previous papers of the author (Ref. 11 DAN, 118, no. 4 (1958)3 Ref. 
21 DAN, 138, no. 2 (1961)) and of J. Re Buohi (28. f. Math. Logik u. 
Grundl. d. Math., 6, 66 (1960)) dealt with the relationship between finite 
automatio devices and formal language, basing on the logic of one-place 
prodicates under restrictive conditions. These restrictions are eliminated 
4n the present paper, and the following problems regarding the I-language 
(Ref. a are dealt with: 1) Finding out which sete and operators can be 
described in the T-languages 2) oriterions for the existence of finite 
operators satisfying a given formula from Tj 3) study of the transition 
from one formula to the corresponding canonical equation. Notations the 
same as that adopted in Refs. 1 and 2, with the only difference that 
t-formulas of Ref. 1 are referred to as lower t-formulas. Upper 
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teformulas differ from lower t-formulasa in that the determination of the 

tecontrollable quantor necessitates to write everywhere "on" a8, @- Ges 

in (BT) [x(v)&(BT) cp T¢)]. Furthermore, a reoursive operator, reducing 
THt THIt 


1\7 
the system of the predicates X,(T) to the system {2,¢0)} , 48 supposed to 
be called finite if it can be written in canonical equations (see Ref. 1, 
formula (2)). The set M is taken as homogeneous of the degree k if there 
are not more than k pairwise different sets in all various ME. y° 4 


A 
The sets X0l(X), KY OUX,Y)> ... are referred to as I-definable. The 
following theorems are then valids Theorem is There is an algorithm 
reduoing, an arbitrary formula O}x, Koyeee Xa from I to an equivalent 


formula of the particular form [jeveeee ’ [,' , veelys where b denotes a 
funotion of the algebraic logic, oF stands for the; lower t-fornula, t is 


the upper t-formula. Theorem 21 All I-definable sets are homogeneous. 
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Theorem 3: Each closed homogeneous set is I-definable by a formula of the 
form [predicate-1ike quantors | (t) [quantorless part]. Theorem 4: If 

AA . 
Ne XYOL(X,Y) 16 a graph of a continuous ,everywhere defined function ' 


Y= n(x], fT will be a finite operator. Theorem 4's X1A(X,X) is supposed to 
be closed. There will be a solution with a finite operator of the 

weight <k if OUX,Y) has a continuous solution. An operator without 
anticipation occurring in the process entails the existence of a certain 
L-operator of the weight¢k. The following theorem serves for solving the 
problem of finding all solutions of represented by finite automatic 
devices: An L-operator Y « T(X,0,V) will be a general L-solution of the 
fornula (X,Y) ifs 1) all L-solutione (X,Y) can be obtained from T by 
substituting U by L-operators Vet (X) Vet (X) 5 2) an L-solution ia 


obtained by any substitution of the variables U,V in T by the L-operators 
CR) 92 (X)- Then, theorem 5 is valid: Two alternative possibilities arise 


4f there ia such a fornula (that XY OUX,Y) 48 closed: 1) In general,” 
has no solution without antioipatings 2) there is a general L-solution for 


Card 3/4 


APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001756420020-4" 


CIA-RDP86-00513R001756420020-4 


Sp caeer foie eR ERE ET REP SR eE et 


"APPROVED FOR RELEASE: 04/03/2001 


sd = 


28665 
8/020 61/140/002/010/023 
Finite automatic devicen and the logic ... B109 B125 


A with & weight not exceeding the degree of homogeneity. This solution 
ide the general D-solution, There are 9 references; 4 Soviet and 5 non- 
Soviet. 
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TITLE! Finite automata and logic of one -digit predicates 
PERICDICAL: Sibirskiy matematicheskiy zhurnal, Vo 3» nO 1, 1962, 103-131 
TEXT: ‘The author considers an arithmetical theory 1 which consists of 


subject variables, predicate variables, functions of imnediate consequence, 
atomic formulas, and operators of logical decision. A formula 


AK, 1200 9% rt) tg gaid to be t-controllable from above if each of its 


quantors is bounded from above (t-controllable from below xf each of its 
subject quantors is bounded from below). A formula which is t-controllable 
from below is said to be an upper t-formula if each of its subject quantors 
is bounded from below by a free variable t- The algorithm of I consists of 
two processes: elimination of subject quantors and elimination of predicate 
quantors.s An important result is the following: There is an algorithm 
which transforms each formula A Xyr0229%,) into an equivalent formula of 
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The properties of the 


sets (numbers and predicates) and of the operators which are definable in 


I are investigated. 


Specially, A-opera 


tors (which can be realized in finite 


automata and algorithms which produce A-operators are studied (problem of 


decidability end probiem of synthesis). 
6 Soviet and 4 non-Soviet. 


There are 12 references: 


to English-language publications read as follows: 


y. I. Shestakov is mentioned 


The four references 
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Michigan, 19593 Buchi Jo Ro» ‘leak second order Arithmetic and finite 
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Logik und Grundlagen der Mathematix, 6 (1960) 


Robingon Ro Moy Restricted set-theoretical definitions in Arithmetic, 
Proc. Amer, Math. Soc. 9» n 5 (1958), 238 - 2423 Putnam H., Decidability 


and essential undecidability, J- 
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| TITLE: A system of commands for control computers 


SOURCE: Vsesoyuznaya konferentsiya po avtomaticheskomu operativnomu upravientyu 
ist, Moscow, 1963. Avitomaticheskoye operativnoye ; 
proizvodstvennym! protsessami (Automatic operative control of production pro= 
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_ ACCESSION NR: AP4012792 8/0170/64/000/002/0048/0050 
AUTHOR: Trakhtengerts, M. 3, 


TITLE: Calculation of the heat transfer through a multilayer well with internal 
generation of heat , 


SOURCE: Inzhenerno~fizicheskiy zhurndl, no. 2, 1964, 48=50 
- TOPIC TAGS: “heat transfer, multilayer wall, internal heat generation 


ABSTRACT: The author discusses the case of an n-layers wall, each layer having a 
temperature-independent themal conductivity constant 2A 4» and each layer gen- 
erating an amount of heat Gyi4- The temperature varies across the width of the wall 
only, and thé boundary conditions may be of the first, second, or third kind. ‘The 
goal consists in finding the temperature distribution within the wall and the 
associated heat flows. Using the boundary conditions of the third. kind, the solu- 
tion of the system of equations ‘ 


a a = coo 
ay + Suk 0 (1= 1,2, ses, n) 
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(Ter; is the temperature at x= 0, etc.). Similar equations hold for the ceylin- 
drical case. The above equations may be generalized for the case of variable i (T) 
and qy4(x) utilizing the function Q(T, 0) Hy A dT. Such equations can be used 
during the design of setups exhibiting internal generation of heat. Orig. art. has 
11 equations. 
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pints 
TITLE: On the effect of fons on the nature of propagation of whistler 
atmospherics 


PERIODICAL: Geomagnetizm i aeronomiya, v. 1, no. 5, 1961, 671 - 678 


TEXT : Previous studies on the connection between the ion compcnent in the 

upper atmosphere and peculiarities in the propagation of whistler atmospherics, 

did not yield final results. The authors analyzed the effect of ion motion on 

the nature of the trajectory of whistler atmospherics. The direction of group 

velocity was analyzed on the basis of the variance equation which characterizes B . 

the propagation of normal waves in a magnetoactive plasma, The motion of both 
electrpns and ions was taken into account, The results obtained are used to 

analyze the trajectory of whistler atmospherics, Particular attention is paid to 

the regularities of passage of the low-frequency component through the upper atmo- : 
sphere of the Earth, This component was recorded during the reception of atmo- 1 
spherics, The latter phenomenon is connected with the fact, that the presence of 1 
protons in the upper atmosphere may be essential for the propagation of radio- : 
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SUBMITTED; July 20, 1961 


APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001756420020-4" 


"APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001756420020-4 


Soa Pe AT eS 


; ’ h21hh 
ee $/203/62/002/004/005/018 
2 woe 1046/1242 
AUTHORS Gershman, 6.:i. and Trakhtoengerts, V.Yu. 
TITL=S : Dispersion of taeeva. ae a criterion of concentrat- 


fons in svlar corpuscular streams 
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TEXT; Dispersion of vwhistlors (whistling atmospherics) in atmosphe- 

rile regions disturbed by solar corpuscular streams at given lati- 

tudes is calculated from 
| p(459)=0.6-YN, s D(50°)=0.96 Vu, ; D(60°)=4.1 Nas D(65°)=8.6)%, 5 
wnere 3, is the unknown alectron concentration in the corpuscular 
streams at the earth's orbit. The D-values calculated for N--1l0* - > 
10° em? are considerably hicher than the exoerimental dispersion 
maxima for ¢> 50°, ‘thus, the olectrop congenfration at the 
earth's orbit should not exceed several thousand particles per cm”. 
All calculations are made without considering the plasma drift, a 
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legitimate approximation for velocities Vs 10° cm/sec (the charac- 

teristic velocities of the corpuscular streams are 5°10’ - 10 em/ 
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MiShea: Fae xinevic instability of tha outer radiation belt of the oarth 


ts 


Geompnctism i aeronomyya, v. lh, no. 2, 196, 233-22 
TOOT TAGS: radiavion belt, aurora, corpuscular Stream, ultralow frequency, 
Guasiequilibrium state 


ubhors have used quasilinear equations to construct a 
: ithe earth's outer radiation belt They have 
> dependence of particle streams (e ducecens) leaving the belt, 
inueasity of uLtralow-frequency noise. Although COmDL 
from the belt because of the indicated instability is vsry small 
toval number of particles), a differential loss at any 
h nay be considerable, Loss of particles from zones corre- 
mgics of 10-25 kev may amount to as much as 35% of tho 
ons in tais enarg By interval. In the ce ne raeree rium Ss 
af be a "pile-up" in tha energy spectrum of electrons in tre 
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energy zone of 11-25 kev. A "plateau" in the intermediate sone of the belt leads to 
a decraaso in the initial anisotropy. In tiis zone tho concentration of electrons 
at the maxisun tor the belt may change because of spatial redistribution of 

oped narticles. Ultralow-frequency noise and purticle streams in the 

y bo localized by lonjitude, since the 

onergies in vuhe viciniby of 20 kev is on U 
the aanping tine of the ultralow-frequencies. The presence of externa 
ultralow-frecuency radiation (such as artificial sources) may change the 
tion time and whe stream of particles leaving the belt. Tne authors conside 
computations preliminary, They point out that a detailed explanation of the 
instability factor in tue belt in producing the observed effects awaits an accumu 
lation of experimental data on the olectron spectrum in the belt and on simultanmus 
observ.sions on the intensities of entrapped particles, ultralow-frejucacy noise, 
and polar auroras. The indicated mechanism probably applies. chiefl:; tc the middle 
latitudes. Other mechanisms may be at work in tho zone of polar avroris, where the 
affect of solar corpuscular stroams is direct. "The authors exprecs their thanks 
to De He Garshman fox hie dntereat in the work and for his remarks." Orig. art. 
has: 1 figure and 31 formulas. 
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| 
, TIT: Very low frequency radio emission from the upper atmosphere and ita connection! 
|with other geophysical phenomena | 
‘ { 

1 


'SOUNGE: Uspekhi fizdcheskikh nauk, v. 89, no. 2, 1966, 201-225 


i TOPIC TAGS: vif, vlf propagation, upper atmosphere, exosphcre, artificial earth satel- 
; lite ‘ 


| 
| ansteacr: This is a review, with emphasis on the results obtained since 1960, of the 
information concerning the state of the exosphere which can be extracted from radio | 
bees of variable frequency between 1 and 20 kcs (whistlers), especially the radio | 
waves cenerated in the exosphere directly. The most essential results of recent years, 
obtained by reduction and analysis of whistler observations, are first reviewed. The | 
| different types of vlf radiation (hiss, chorus, and discrete radiation) are described 
land the results of systematic observations obtained with land based equipment and 


satellites are presented. This is followed by problems involved in the generation of 


+ 


| different types of whistlers and an analysis of the significance of vif noise in the 
| dynomics of the earth's outer radiation belt, and the role of vif radiation in the 
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: dynamics of the earth's radiation belts. 


| results can throw light on the origin of different types of vif radiation, and that 
Evens are important grounds for assuming that this radiation is produced by high- i 
| energy particles in the earth's outer radiation belt and in the aurora zones. There 

j are also reasons for assuming that the yvlf radiation plays an important role in the 

| dynamics of the earth's radiation belts. Several problems whose solutions will con- 


‘tribute to clarification of the nature of vlf radiation are listed. Orig. art. has; 
6 figures and 35 fonmlas. 


It is concluded that the recent experimental 
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nrTLE: Stationary states of the outer radiation belt around the earth 


eae Geomagnetizm i aeronomiya, v. 6, no. 5, 1966, 827-836 


‘TOPIC TAGS: = disterbution Snckion radiation belt, kinetic instability, high 
energy electron : 


H s of the outer radiation belt around the earth 
ltaneous action of the source of high-energy elec-' 
rons and kinetic instability. These lead to the excitation of ultra-low frequency 
waves, upon which the particles diffuse into an escape funnel. The direct injection of: 
energetic particles as well as a variety of accelaration mechanisms may serve as the 
isource of kinetic instability. Heterogeneity of the belt is considered. The station- 
avy spectrun of VLF noise and the distribution function for the electrons of the 
radfation zone are found. In General, Lt was established that under the Lnvestlpated 
conditions stationary distribution of electrons fo, having the following properties, 
takes place: . fo is almost independent of the source of power Ig. Stationary density 
of the current of electrons in the maximum of the zone is Simax ~ 4 * 108 to 5 x 109 
° C 
i eee Aer OO nei uC: $50,385.41 
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by the belt, are proportional to the power of the source. The odtained resuits are 
compared with experimental data. The author expresses his gratitude to A. A. Andronov, 
and B. N. Gershman for helpful digcussions and observations. Orig. art. has: 32 
formulas and 2 figures. 
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